Calf-thymus chromatin was fractionated by ion-exchange chromatography on ECTHAM-cellulose and sucrose gradient sedimentation. [ Chromatin fractionated by ion-exchange chromatography on ECTHAM-cellulose has been extensively characterized in terms of its composition and physicochemical properties. The material that elutes early from ECTHAM-cellulose has a full complement of histones, is condensed or supercoiled in structure, and virtually lacks any sequences which melt (denature) below 70°in 0.25 mM ethylenediaminetetraacetate, pH 7.0. In contrast, the material eluted late is depleted in histone content, especially fl, has a different content of nonhistone proteins, is more extended and DNA-like in structure, and is enriched in low-melting sequences (1-5). On the basis primarily of their thermal denaturation properties, early-and late-eluted chromatins have been considered to be repressed and transcribable, respectively, although direct evidence of functional diversity between the disparate physical types of chromatin has not been offered previously.
Escherichia coli was examined, using procedures that permit measurement of binding site frequency. Unfractionated calf thymus chromatin has 5-10% as many binding sites as protein-free DNA. By combination of the two fractionation methods, chromatin samples were obtained containing as few as 2% and as many as 47%0 of the number of binding sites found on protein-free DNA.
Chromatin fractionated by ion-exchange chromatography on ECTHAM-cellulose has been extensively characterized in terms of its composition and physicochemical properties. The material that elutes early from ECTHAM-cellulose has a full complement of histones, is condensed or supercoiled in structure, and virtually lacks any sequences which melt (denature) below 70°in 0.25 mM ethylenediaminetetraacetate, pH 7 .0. In contrast, the material eluted late is depleted in histone content, especially fl, has a different content of nonhistone proteins, is more extended and DNA-like in structure, and is enriched in low-melting sequences (1) (2) (3) (4) (5) . On the basis primarily of their thermal denaturation properties, early-and late-eluted chromatins have been considered to be repressed and transcribable, respectively, although direct evidence of functional diversity between the disparate physical types of chromatin has not been offered previously.
In this communication, I the rates of transcription of the various chromatin fractions vary from low rates initially to high rates at the end of the elution (Fig. 2) . This gradual transition is that expected from arguments about the nature of the heterogeneity of sonicated chromatin which have been discussed previously (5).
Further subfractionation of chromatin was performed using sucrose gradient sedimentation of early and late ECTHAI\I-cellulose fractions. As reported previously (5), early chromatin sediments more rapidly and late chromatin sediments more slowly than whole chromatin, both in preparative sucrose gradients and in analytical self-generating D20 density gradients. Here, sedimentation in steep sucrose gradients, previously employed by Chalkley and Jensen (8) and Murphy and collaborators (6) for chromatin fractionation, has been utilized. These workers have reported that the more slowly sedimenting fractions represent chromatin enriched in transcribable regions.
The sedimentation patterns for these experiments are shown in Fig. 3 fast shoulder and the main band sediments more slowly than that in bulk chromatin. Samples from the fast shoulder and the centripetal side of the main peak of whole, early, and late chromatin were assayed as templates.
The results are tabulated in Table 1 , both as actual incorporation rates (pmol of UMP per min/Ag of DNA and % of incorporation relative to DNA) and as frequency of occurrence of polymerase binding sites, based on Cedar and Felsenfeld's assignment of whole calf-thymus DNA as having one site per 1,000 nucleotide pairs (7). Binding site frequencies for slowly and rapidly sedimenting fractions of whole chromatin differ by 3-fold, being 1/8,000 and 1/23,000, respectively. Early ECTHAM-cellulose chromatin, having a site frequency of 1/23,000 base pairs, is further fractionated by the sedimentation method. The slow peak has a slight increase in frequency to 1/18,000, while the fast shoulder is further diminished to a frequency of 1/61,000 nucleotide pairs. A similar fractionation in template capacity is seen for late ECTHAM-cellulose chromatin. Thus, the fast sedimenting late chromatin has a site frequency of 1/23,000 while that for the slow late is 1/2,100. This latter, most active fraction, has a binding site frequency increased by about 15% over late chromatin alone and nearly half the site frequency observed for protein-free DNA. DISCUSSION A number of methods purporting to separate repressed from transcribed chromatin have been reported, supported by 
